Ruptured popliteal artery aneurysm  by Illig, Karl A. et al.
783
Rupture of a popliteal artery aneurysm is a rare
event, and few cases are described in the literature.
We describe a case eventually presenting as a thigh
compartment syndrome but initially masked by con-
comitant deep venous thrombosis leading to a con-
siderable delay in recognition and treatment.
CASE REPORT
A 91-year-old, hemodynamically stable white man was
brought to the emergency room with a swollen and ecchy-
motic thigh. Evaluation by the medical service included
radiographs that did not reveal a fracture and duplex ultra-
sonography that showed a nonocclusive common femoral
venous thrombosis. His initial hematocrit was 25%. He was
admitted to the medical service with a diagnosis of deep
venous thrombosis, and he received a transfusion and anti-
coagulation. On the third hospital day, a small knee effusion
was unsuccessfully aspirated. After this procedure, his foot,
formerly normal, was found to be insensate and paralyzed.
Examination by the vascular service confirmed these neuro-
logic findings despite an ankle-brachial index of 0.80 and
palpable pedal pulses. His thigh was markedly swollen and
tense (essentially preventing examination of his popliteal
fossa), although his leg below the knee was normal and soft.
Our impression was a severe thigh compartment syn-
drome resulting from bleeding from the attempted joint
aspiration in the setting of anticoagulation or a ruptured
popliteal artery aneurysm; suspicion of deep venous
thrombosis or phlegmasia as the causative factor was min-
imal because of the normal distal leg. Emergent comput-
ed tomographic (CT) scans revealed an obvious ruptured
popliteal aneurysm (Fig. 1). Angiography was not per-
formed because of the emergent need for operation.
At operation, a 7 cm aneurysm with rupture proxi-
mally was identified. The hematoma was massive; it
extended into the middle to upper thigh and contained
several liters of blood (Fig. 1B). The preoperative CT, by
revealing a normal distal superficial femoral artery, allowed
initial proximal control within the adductor hiatus; we
chose to not use a tourniquet because of the tense thigh.
The aneurysm extended from the hiatus to the below-
knee popliteal proximal to the takeoff of the anterior tib-
ial artery, and it was intimately associated with the non-
thrombosed popliteal vein. We used a continuous skin
incision from the mid-thigh to below the knee, preserving
the insertion of the sartorius. Because of its massive size
and the initial dissection needed for distal control, we
resected the aneurysm completely. An interposition
reversed saphenous vein graft from the right leg was used
for reconstruction in an end-to-end fashion. Insertion of a
caval filter was performed through the ipsilateral saphe-
nous vein, and all three compartments of the thigh (i.e.,
anterior, medial, and posterior) were easily decompressed
by fascial division through the already extensive above-
knee incision. The hematoma had been decompressed at
the onset of the case.
The patient had an uneventful postoperative course
and regained ambulatory function of the extremity.
Postoperative CT and ultrasonographic examination
revealed abdominal, left iliac, and left femoral aneurysms
(Fig. 2), which we elected not to treat because of the
patient’s age and mild but progressing dementia. Follow-
up assessment at 1 year revealed continued patency of the
repair, normal sensorimotor function of the limb, normal
ambulation, and no gross or ultrasonographic changes in
his remaining aneurysms.
DISCUSSION
After the aortoiliac system, the popliteal artery is
the most common site of aneurysm formation. The
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ratio of popliteal to aortic aneurysms is estimated to
be 1:10 to 1:20, and 5% to 10% of those with aortic
aneurysms have popliteal aneurysms.1-4 Associated
aneurysms are common. Approximately 50% of
patients have bilateral popliteal aneurysms, one third
have aortic aneurysms,4 and one fourth have femoral
aneurysms.1,5 The incidence of extrapopliteal
aneurysms is highest among those with bilateral
popliteal aneurysms; up to 78% of such patients have
aortic aneurysms.1 These patients continue to devel-
op other, remote aneurysms, and new aneurysms
have been documented in 6% of treated patients at 1
year and 49% at 10 years, illustrating the need for
lifelong surveillance.6
Popliteal aneurysms classically manifest in one of
several ways (Table I). In about one half of affected
patients, they manifest with limb ischemia from
thrombosis (approximately 32%) or embolization
(approximately 20%). Approximately 37% of the
aneurysms are asymptomatic and are detected by
palpation or ultrasonographic examination. Popliteal
aneurysms can also manifest with symptoms from
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Fig. 1. Preoperative CT scan of the leg shows a 7 cm rup-
tured popliteal aneurysm. Rupture, which occurred prox-
imally into the thigh, was confirmed at operation. A, Left-
sided above-knee popliteal aneurysm with an enlarged but
nonaneurysmal (1.5 cm) contralateral popliteal artery. 
B, Section through the mid-thigh shows the hematoma
and normal femoral arteries at this level bilaterally.
Fig. 2. Postoperative abdominal CT scan shows abdomi-
nal aortic (A) and left iliac (B) aneurysms. The patient
also had a left common femoral aneurysm (not shown).
A A
B B
compression of adjacent structures (approximately
10%), notably nerve (causing paresthesias or other
deficits) or vein (leading to deep venous thrombo-
sis).3,5-18
By contrast, rupture is rare. In the 16 series sum-
marized in Table I encompassing a total of 1910
aneurysms, only 40 ruptures were reported, yielding
an overall incidence of 2.1%. Only 10 have been
reported since 1981.
Why rupture is so uncommon in this location is
unknown, in part because of its rarity. Factors
responsible for rupture prevention probably include
the accessible location of the popliteal artery, the
availability of ultrasonography, the increasing recog-
nition that popliteal aneurysms can cause major
problems, and the resultant aggressive policy regard-
ing early repair. This presupposes that there is a rela-
tionship between size and risk of rupture.
Unfortunately, these data are unknown. It seems
reasonable to assume that the same rough relation-
ship exists as that for other medium-size to large
arteries exposed to systemic pressure; risk may
increase if the diameter exceeds a certain amount,
probably about 4 cm. The aneurysm in our patient
measured 7 cm, and it is rare to see an nonruptured
aneurysm larger than 4 cm. However, several reports
have documented very large popliteal aneurysms,
ranging from 6 to 13 cm, without rupture.5,11,19
Unfortunately, no reports describing rupture docu-
ments the size of the aneurysm. It may be that the
relatively tight bony and musculofascial relations of
the popliteal artery offer some degree of protection.
Ruptures seem to have been described more
often in the past, at least in relation to nonruptured
aneurysms. Table II summarizes the reports cited
earlier, combined by decade. Although the inci-
dences of thrombosis, embolus, and asymptomatic
discovery remain constant, the reported rates of rup-
ture as the presenting feature have declined from
11% before 1970 to 3.5% in the 1970s and to about
1% since 1980. A possible reason for this apparent
trend is that more nonruptured popliteal aneurysms
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Table I. Presentation rates from selected series
References N* Asymptomatic Thrombosis Embolus Compression Rupture
7 (1953): 100 35% 20% 14% 29% 12% (12)
8 (1966): 51 24 44 33 0 8 (4)
5 (1970): 233 45 28 10 13 2.6 (6)
9 (1971): 56 30 36 25 0 7 (4)
10 (1981): 147 36 45 23 15 2.7 (4)
11 (1981): 87 43 ————57————— 0 0
12 (1983): 244 46 36 13 5 0
13 (1986): 160 56 ————44————— 0 0.1 (1)
14 (1991): 51 67 18 8 6 0
6 (1991): 71 30 ————65————— 11 4 (3)
3 (1993): 252 25 46 23 4 2.3 (6)
15 (1993): 44 43 50 5 2 0 
16 (1994): 54 39 39 7 11 0 
27 (1994): 161 58 ————42————— 0 0
28 (1994): 199 22 ————62————— 16 0
1910 37% 32% 20% 9% 2.1% (40)
(Only 10 since 1981)
*Nontraumatic aneurysms only. Incidences are expressed as percentages; numbers in parentheses in the Rupture column indicate the
total number of patients suffering this complication as well. In some cases, the series add up to more than 100% because of patients pre-
senting with more than one complication. When reports do not separate complications (e.g., thromboembolism), they are combined
and evenly divided for calculating mean rates.
Table II. Presentation rates: trends over time
Years N Asymptomatic Thrombosis Embolus Compression Rupture
1950–69 151 31% 28% 20% 19% 11% (16)
1970–1979 289 43 29 13 16 3.5 (10)
1980–89 638 40 31 18 5 0.8 (5)
1990–97 832 36 34 22 7 1.1 (9)
Data are culled from Table I. Incidences are expressed as percentages; numbers in parentheses in the Rupture column indicate the total
number of patients suffering this complication. In some rows, the series add up to more than 100% because of patients presenting with
more than one complication.
are being discovered today than in the past. The
numbers of ruptures reported by decade (about 8 to
10) seem to be roughly constant.
Because rupture is rare, its diagnosis is usually
difficult. If thought through, the diagnosis can usu-
ally be suspected on clinical grounds, after which
documentation by CT scan or exploration should be
trivial. Some, however, have been at least initially
misinterpreted as a deep venous thrombosis (our
case and others),9,20 bleeding from another cause
(our case), or an abscess.9 Most ruptures should cre-
ate significant clinical effects (e.g., swollen leg, ane-
mia, ischemia, local swelling) before the patient’s
life is at risk and should lead to an operation,
angiography, or CT scan, any of which should iden-
tify at least the presence of an aneurysm and the
need for repair.
We believe CT is the test of choice. It is fast and
noninvasive, and it can clearly document the presence
of a popliteal aneurysm and associated hematoma,
making the diagnosis obvious. It also provides valu-
able clues regarding the status of the vessels proxi-
mally and the need for tourniquet vs. direct control.
We cannot comment directly on the role of ultra-
sonography. However, it seems reasonable to assume
that it plays the same role as it does in the evaluation
of a patient with a ruptured aortic aneurysm: to doc-
ument the presence of the aneurysm, which, when
coupled with clinical or ultrasonographic documen-
tation of a thigh, popliteal, or calf hematoma, should
lead to the correct diagnosis. We did not perform
angiography because of the need for expeditious
thigh decompression, our comfort with proximal
control, and the relatively high location (i.e., ending
above the trifurcation) of the aneurysm. None-
theless, it is probably helpful if time permits, primar-
ily to identify runoff and the site for the distal anas-
tomosis. A CT scan is better for documenting the
rupture itself, and if needed, intraoperative angiogra-
phy or direct exploration probably accomplish the
same goals.
Operative repair should be fairly straightforward.
The two goals are control of bleeding and reestab-
lishment of distal perfusion; decompression, a sec-
ondary goal, is usually accomplished without special
effort during the procedure itself. We did not use a
thigh tourniquet because of the worry that we
would create more injury, but view this as the tech-
nique of choice. It provides durable control before
the hematoma is entered, and with leg exsanguina-
tion, it provides distal and venous control. If a
tourniquet is not used, a good-quality angiogram or
CT scan is essential to plan this step.
After control of bleeding, the aneurysm usually
does not need to be resected, only decompressed. Its
usual intimate attachments to surrounding struc-
tures (notably vein) often make resection danger-
ous.3,4,10,17 In our case, however, by the time we
had achieved adequate exposure, the sac was almost
completely free. Reestablishment of distal perfusion
should be straightforward, provided that angiogra-
phy, clinical examination, or CT have delineated the
outflow site. Saphenous vein is the conduit of
choice,1 and whether an end-to-end or end-to-side
technique is performed depends on the anatomy of
the patient.
Next to nothing is known about outcome after
repair of rupture, but it can be expected to parallel
that after repair of an otherwise complicated
popliteal aneurysm. Although outcome is excellent
after elective repair of otherwise uncomplicated
popliteal aneurysm (close to 100% limb salvage at 5
years), limb loss (approximately 20%) and other
morbidity remains high after correction of popliteal
aneurysms that manifest with a complication, even
in modern series.1 At least one group of investiga-
tors found that multiple aneurysms at the time of
the initial operation constituted the most important
factor associated with decreased long-term survival.6
Popliteal artery aneurysm presenting as rupture
is a rare event. A CT scan was invaluable for plan-
ning the conduct of the operation and should be
obtained if time permits. Angiography is helpful in
planning reconstruction, but because of the time
needed to obtain the study, it may not be practical to
perform unless the patient is stable and the limb is
not at risk. A ruptured popliteal aneurysm can man-
ifest as a massively swollen leg (from bleeding or
venous compression) and should be suspected in a
patient with a swollen leg and evidence of blood loss
without another clear diagnosis.
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